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aluminosilicate, the amount of the 1-2-menbersa in the chain 
rises. Due to the high content of 1-4-members this polybuta- 
diene has a low vitrification temperature (down to 115°). 
Ysoprene is polymerized more slowly and at higher temperatures 
(at about 40°) as compared to butadiene. Here too, the 
process runs more slowly with the use of sluminosilicate as 
carrier. It may be observed from table 1 that both the é 
microstructure of polyisoprene and the vitrification temper-y/ 
ature are not changed appreciably by the conventration of 
the aluminum-organio compound nor by the ratio between co- 
balt oxide and aluminum diethyl halide. Fairiy large amounts 
(17-18%) of isopropenyl side-groups increase the vitrifica- 
tion temperature of the polymer considerably. The total con- 
tent of 1-4-members is about 80%; their major part is in the 
trans-position. A further strong retardation of polymeri- 
zation takes place in the transition to higher dienes. a- 
butene ig not quickly polyuerized at room temperature and does 
form no more than a caoutchouc-like subsatnnce. Neither styrene 
Card 3/4 nor a-methyl styrene are polymerized by the procedure de- 
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scribed. Finally the authors state that no gaseous hydro- 

carbon products are formed in the interaction between co- 

balt oxides and an aluminum-organic compound at 0 tc 80°. 

There are 1 table and 9 references, 5 of which are Soviet. y 
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5 
TITLE: Polymerization and Copolymerization of Dienes and Olefines on 
a Chromium Oxide Catalyst 


PERIODICAL: (aseaye Akademii nauk SSSR, 1959, Vol 129, Nr 6, pp 1306 - 1306 
USSR 


ABSTRACT; The authors (Tinyakova and Dolgoplosk) proved in a pravicus 
paper (Ref 1) that polymerization of butadiene and isoprene on | #~ 
a@ chromium oxide catalyst yields crystalline polymers contain- 
ing only 1 + 4 links in trang position in the chain. Polymers 
of pentadiene-1 —3,|of a-butene, as well as a coputymear of 
dienes and olefines which are formed by polymerization on the 
above catalyst are described in the paper under review, Polymeri- 
zation and oopolymerization were carried out under conditions 
equal to those of the previous experiments (Ref 1). Contrary to 
butadiens/and isoprene,/pentadiene-1 —-3 yields an amorphous 
polymer, soluble in benzene, specific weight = 9.89, Its vitri- 
fication temperature is ~60°, its unsaturation 977 of the 
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theoretical value. Fragments connected in position 3-4 are nisa- 
ing in ita chain. Most of the 1— 4 links are deposited ina 
trans position. On a chromium oxide catalyst, a~butene yields a 
crystalline fibrous polymer partially soluble in het toluene 
and boiling diethyl ether (about 30%); ita specific weight is 
0.96. Figure 1 shows the dispersion curves of X-rays on poly-c- 
butene between 20 and 150°. A distinct maximum proves the crys- 
talline structure of the polymer. A. N. Andreyeva carriec. out 
the radioscopic investigation by neans of the X-ray apparatus 
of type URS-50. The crystals melt at about 140°. Modification I yp 
exists up to 40°, modification II between 60 and 140°, Beth 
modifications exist at about 50°. In the case of natural rubber 
and gutta-percha, the vitrification temperature of polymers with 
cis and trans configurations of the links is practically equal 
(-719). Vitrification at -110° waa to be expected in the case of 
transpolybutadiene. Table 1 shows that the polymer loses its 
crystallizing power due to copolymerization of tutadiene or iso-~ 
prene with other compounds. The polymer becomes highly elastic. 
These transformations are due to the deatruction of the trana-1 —4 
Card 2/3 structure. Amorphous elastic producte are formed by copolymeriza- 
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tion of mixtures of butadiene with isoprene and pentadiene-1 — 3 
ag well as of isoprene with ethylene. Their vitrification tem~ 
perature ranges between the vitrifiontion temperatures of tha 
polymers from corresponding monomers (Table 1). In all cases, 4 
monomer mixture polymerizes more slowly than each individual 
monomex by itself (Fig 2). All butadiene and isoprene links in 

the chain are only in trans-1 — 4 position as was proved by in- — 
frared spectroscopy (photographs by K. V. Nel'son) in the 4 
elastic amorphous polymer from butadiene and isoprene (equinolar). 
The polymer contains 55% of butadiene links as was computed from 
the unsaturation values (Table 1). The vitrification temperature 
of the amorphous isoprene ethylene transpolymer is lower than 

that of natural rubhe, In the case of butadiene, a highly 

elastic state cou.u oe attained only by copolymerization with 
isoprene and pontadiene-1 — 3. There are 2 figures, 1 table, 

and 5 seferences, 3 of which are Soviet. 


Inatitut vysokonolekulyarnykh soyedineniy Akademii rauk SSSR (Ins 
stitute of High-molecular Compounds of the Academy of Sckencas, USSR) 
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Use of organoaluminum compounds as catalyate for the poly- 
cenigation uf 3,34-bis(chloromethy1)oxacyclobutana and isobutylene. 
Vysokom.sood. 1 no.12:184-1847 D '59. (MIRA 13:5) 


1, Institut vysokomolelulyarnykh soyedineniy AN SSSR. 
(Aluminum organic compounds) (Oxetane) 
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Mezhdunarodnyy simpozium po makromolekulyarnoy khimii SSSR, Moskva, 14-18 
dyunya 1960 g.; doklady 1 avtoruferaty. Sektsiya I. (International Sympos- 
ium on Macromolecular Chemistry Held in Moscow, June 14-18, 1960; Papers and 
Summaries. Sectimm I.) [Moscow, Izd-vo AN SSSR, 1960] 346 p. £,500 copies 
printed. 


Sponsoring Agency: The International Union of Pure and Applied Chemistry, 
Commission on Macromolecular Chomistry 


Tech. Ed.: T. V. Polyakova. 


PURPOSE: This collection of articles is intended for chemists and researchers 
interested in macromolecular chemistry. 


COVERAGE: This is Section I of a multivolume work containing scientific papers 
on macromolecular chemistry in Moscow. The material includes data on the 
synthesis and properties of polymers, and on the processes of polymeriza‘ion, 
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copolymerization, polycondensation, and polyrecombination. Each text is 
. presented in full or summarized in French, English, and Russian. There are 
' 47 papers, 28 of which were presented by Soviet, Rumanian, Hungarian, and 
Czechoslovakian scientists. No personalities are mentioned. Referencen 
accompany individual articles. 


TABLE OF CONTENTS: 
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Sintez tsis- 1 trans-polimerov dienov nad okisnymi katalizatorun! 
1 izuchenie {kh struktury 1 svoisty 

The synthesis of cis- and trans-diene polymers on oxide catalysts 
and a study of their structure and properties 

IUPAC S 1:13-20 


report presented at, the Intl. Symposium on Macromolecular Chemistry, Mosecw, 
14-18 June 60. 
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the influency of organic acids, and use of the reaction in 
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1. Inatitut vysokono lekulyarnykh soyedineniy ANY SSSR. 
(Benzene) (Acide, Organic) (Polynerization) 
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AUTEORS: Dolgoplosk., B. A+) Yerusalimekiy, B. L., Kuren'gina, T. N., 
Tinyekova, Ye. ‘74 


TITLE: Reactions of Froe Radicals in Solutions. 15th Report, 
Destruction Mechanism of Polymerstby Free Radicals 4 


PERIODICAL: Izveetiya Akademii nauk 3SSR. Otdeleniye khimicheskikh nauk, 
1960, No. 2, pp. 311 = 316 
TEXT: The authors investigated the destruction of polyisobutylene dis- 
solved in ethyl benzene under the action of disulfides, benzoyl peroxide, 
isopropyl benzene-hydroseroxide, trianenes, dimethyl-diphenyl-tetrazene, 
dron- and cobalt nuphthaiate. The destructive effect of the individual 
agents may be seen from the diagrams in Figs. 1, 2, ani 3. The foilowing 
conclusions may be drawn from the investigations and pertinent papers by 
other authors: The destructive effect is most intense in such free 
radicals as are esjecially active in the reaction of H-separation. The 
destruction takes place in such a manrer that first a H-atom is separated 
from the polymer chain and, secondly, the C-C bonds of the polymer radical 
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thus formed are spontansously freed. The authors mention a paper by 


L. M. Romanov (Ref. 2). There are 3 figures and 14 references: 8 Soviet, 
4 American and British, and 2 German. 


of Sciences U 


SUBMITTED: June 19, 1956 
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B008/B006 
AUTHORS: Van Fo-sun, Dolgoplosk, B. A., Yerusalimekiy, B. Le 
—_—— ee batitaied bose ot oats, a 
TITLE: Reactions of Orgnno-metallic Compounds With Salts of 


Heavy Metals. 1, Interaction of Ethyl Magnesium Bremide 
With Halides of Titanium and Cobalt 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, No. 3, pp. 469-473 


sf 
TEXT: An investigation of the interaction of ethyl magnesium biroemide i: 
with titanium triohloride and titanium tetrachloride in the presence of 
acceptors for freo radica reiean carried out. As such, nitrogen oxide, _— 


styrene, and a-methyl styrene were used. The experiments were carried 
out in the apparatus schenatically shown in Fig. 1. Data on the inter- 
action of magnesium ethyl bromide and titanium tetrachloride at 70°C in 
the presence of the above acceptors are given in Table 1. Data on the 
interaction of ethyl magnesium bromide and titanium trichloride at 
100°C in the presenos of nitrogen oxide and g-methyl etyrane are listed 
in Table 2. Also, the interaction of ethyl magnosium bromide ert sated 
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Titanium and Cobalt 


temperatures applied in the experiments « does not procend via radical 
stages, It was seen in the experiments that the total yields of ethane vA 
and ethylene, and their Proportion are not affected by the presense of 

the above acceptors. The authors mention a paper by N. VY. Kondyrev and 

D. A. Fomina (Ref. 1), and one by Yuo V. Koryakin (Ref. 11). Thera are 

1 figure , 3 tables, and 12 reforences, 4 of which are Soviet, 


ASSOCIATION: Institut vy sokomol.ekulyarnykh soyedineniy Akademii nauk 


SSSR (Institute of High-moleocular Compounds of the 


Academy of Sclences, USSR 
SUBMITTED: July 14, 1958 
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s 2209,1372 S/190,/60/002/004/012/020 
15.9200 2109,2209,137 a 


AUTHORS; Van fo-sun, Dolgoplosk, B. A., Yerusalimskiy, Be Le 


a Se 
TITLE: Polymerization ‘of Isoprane Under the Influence of 
Organomagaesium Gompounde,, 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 4, 
PPe 541-545 


TEXT; The authors vepors on the polymerization of isoprene in cumene Xx 
carried out by means of wther-free butylmagnesium chloride, bronide, 

iodide, dibutylmagnesium, and mixtures of butylmagnesium iodide end 
dibutylmagnesium, au well as of phenylmagnesium chloride and diphenyl- 
Magnesium at 90°C and a concentration of the monomeric iszoprene cf 

60 mole%. Results are given in Table 1: yield, 4 - 50%; duration of the 
reaction, 20 - 40 hours; ratio between monomer and organomagnesium 

compound, 1; 0.007 - 1: 0.044; vitrification temperature, -3 to -10°C; 
intrinsic viscosity, 0.7% - 0.95; degree of unsaturation, 77 - 33%; 

content of 3,4-bonds, 93 » 98% (determined by means of infrared 
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spectroscopy by Ye. I, Pokrovskiy at the authors!’ instisute). The 
polyisoprene obtained in this way was perfectly soluble in benzene, 
probably because of intramolecular cyslization of the polymer chain. It 
mainly contained 3,4-bonis, sc that the vitrification temperature is 
considerably increased in comparison to 1,4-polyisoprenz. The kind of the 
halogen and radical of the organomagnesium compound did not affect the 
structure of the polymer. Fig. 1 shows the infrared spestrum of a 
polyisoprene sample. By adding complexing reagents, sucn as diethyl ether 
or triethylamine, the polymerization is retarded with an increase in the 
concentration of the reagents (Fig. 2, Table 2). Besides, a decrease in 
3,4-bonds to 83 = 88% occurs (Table 3). In the experimental part, the 
authors describe the synthesis of ether-free organomagnesium compounds in 
cumene at 130 - 140°C, as well as in paraffin hydrocarbons in sealed 
ampoules at 135°C. There are ? figures, 3 tables, and §& references: 

1 Soviet, 1 US, 1 British, and 2 German. 
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B020/B061 

5.47000 

AUTHORS: Kropachev, V._As Dolgoplosk, Be fers Geller, N. le» 
Zelenina, MeN. ——— 

TITLE: Reactions etween Organo-metallic Compounds and Heavy Metal 


Salts, II. Interaction of Lithiun-ethyl With Cobalt ani 
Titanium Halides ‘ 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniya khimicheskikh nauk, 
1960, No. 6, pp» 1044 - 1048 


TEXT: The reaction. of ethyl-lithium with titanium tetrachloride and cobalt 
chloride is examined here at 20° in hydrocarbon solvents and in the 
presence of unsaturated hydrobarbons| 48 free-radical]acceptors. In the case 
of radical stages, the taid reaction cannot lead to the formation of ethane 
ana ethylene. Simiiarly, the reaction of or ano-magnesi.um compounds with 
metal halides was examined earlier (Ref. 12). All reuctions were carried 
out in solutions (in benzene, metaxylol) at 20°. In eonnection with the 
fact that a-methylatyrene| polynerizes under reaction conditions on the Xx 
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Reactions Between Organo-matallic Compounds and 5/062/50/000/06/05/011 
Heavy Metal Salts. iI. Interaction of Lithium- B020/B061 
ethyl With Cobalt and Titanium Halides 


action of the ethyl-lithium and TiClyy the a-methylstyrene was gradually 


introduced to the reaction mixture, thus maintaining 3 sufficient quantity 
of free olefin in the mixture at all times. The products of the reaction 
of ethyl-lithium with oodalt chloride (Table 1) and with TACs (Table 2) 


at 20° are given. Qn the reaction of athyl-lithium with cobait chloride, 
equimolar quantities of ethane and ethylene are liberated, whilst only 
ethane is liberated when reacting with Ticlys the ethylene baing polymerized. 


The introduction of acceptors in no case affected the composition of the 
reaction products. The performance of the experimente is exaotly described 
in the experimental part (Fig. 1, reaction vessel with mixer), and hints 
are given for carrying out the reaction of ethyl-lithium with TiCl, and 


cobalt chloride. The results obtained show that the formation of ethane 
and ethylene is not connected with radical interstages. There are 1 figure, 
2 tables, and 13 references: 4 Soviet, 7 USA, and 2 German. 
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AUTHORS: Yerusalimakiy, B- Les Vayunenko, A. Pes and Dolgoplosky Behe 
TITLE: Reactions of the Free Radicals in Solutions. Communication 


17. Effect of the Viscosity of the Medium on the Primary 
Recombination of Free Radicals 


PERIODICAL: Javestiya. Akademii nauk 55SR Otdeleniye khimicheskikh 
nauk, 1960, No. 9, PP: 1572-1674 


TEXT: The authors investigated in how far the methane- and methyl aniline 

yields depend on the molecular weight and cencentretion of the polymer in | 
the case of thermal splitting of methyl-phenyl triazene in the cumene - 
polystyrene system. As is shown by a previous paper of the authors (Ref.2), 

in solutions with 60% polystyrene (molecular weigh: 5000 to 200,000), the 
reaction leads to 4 reduction of the methane yield as compared to the data 
obtained from the use of a pure solvent. The methyl anilire yield remains, 
however, the same as that obtained in the absence of the polymer. Only 2” 

the solution of polystyrene wita a molecular weight of 600,000, and a 

polymer concentration of 60%, the methyl aniline yield increases, while the 
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methane yield decreases considerably (Table 1). Consequently, the change 
of yields in methane solutions, containing polystyrene with ¢ molecular 
weight of up to 200,000, cannot be considered as a result of the increase 
in viscosity of the medium. This would have certainly led to a higher 
yield of the product of methyl aniline primary recombination. The reduc- 
tion of the yield is more likely to be due to the difference between the 
relative activity of polystyrene and that of cunene than to Lydrogen 
donors. This is in agreement with published data, according to which the 
H atoms in polystyrene are less mobile than in cumene (Ref. 7). The 
authors proved that also in systems containing considerably lower poly- 
styrene concentrations, the methane yield is reduced. The amcunt of the 
yield depends, as is shown in Table 2, on the concentration cnly. The 
molecular weight of the polymer has no effect upon the amount of the 
yield. In systems with a high visecsity, the importance of the primary 
recombination of free radicals increases. This becomes obvious by the 
fact that the methyl eniline yield increases, while the methane yield 
decreases at the same time. There are 2 t3ht-: and 5 references: 
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4 Soviet and 1 US. 

ASSOCIATION: Institut vysokomolekulyarnykh scyedineniy Akadenii nauk SSSR 
(Institute of Highmclecular Compounds of the Academy of 
Sciences USSR) 


SUBMITTED: April 7, 1959 


Card 3/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810016-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810016-0 


a 


87168 
ee 
Rete BO13/B055 
SUTHORS; Zeonnik, V. Ne, Krepachev, V. A., Nikolayev, N. I., 
and Dolgoplosks Bs Ba 
TITLE: Renstions of Organometallic Compounis With HNeavy-metal 


Salts, IV. Interaction of Ethyl Lithium With Titanium 
Trichloride 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1950, No. 12, pp. 2157-2161 


TEXT: The present work is a atudy of the reaction of ethyl lithium with 
the purple, erystelline a-modification of titanium trichloride in hydro- 
carbon mediums. The reaction was performed at 0, 20, 55, and 100°¢ applying 
various molar ratios of ethyl lithium and titanium trichloride. The yields 
and compositions of the gaseous reaction products are summarized in Table 1. 
It can be seen that the ratio of the reactants has a atronger influence on 
the composition of the gases than the reaction temperature. The yields of 
gaseous reaction products increase with increasing temperature and at 100°C 
approach the theoretical amount with regard to the initial ethyl lithium. 
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Lithium With Titanium Trichloride 


Even at low temperatures, gas formnution occurs within a few minutes. Gas 
yields are about 10-20% at low temperatures (Table 1) and the gas contains 
mainly ethane. This mightgive rise to the conclusion that sginultaneously 
formed ethylene is partly polymerized. It was shown, however, that ethylene 
polymerization does not occur. At temperatures around 100°C and above the 
possibility of thermal decomposition (Ref. 9) must be taken into considera- 
tion. The reaction of ethyl lithium with titanium trichloride is practically 
instantaneous at 100°C, whereas the thermal decomposition under the sane 
conditions reaches an extent of 25% only after 14 h. The composition of the 
gases obtained in these two cases ig shown in Table 2 for which two charac- 
teristic experiments were selected. Hydrolysis of the reaction products 

of ethyl lithium and titanium trichloride yielded large quantities of hydro- 
gen which in some cases by far exceeded the stoichiometric anount. The pre- 
cipitate dissolves during hydrolysis. This indicates that the reaction prod- 
ucts contain no metallic titanium, Lithium hydride, formed during the de- 


composition of ethyl lithium according to the scheme LiCl. —_ LiH+CH,=CH, ) 


may constitute another source of hydrogen, This decompcsition actually 
occurs above 100 °C. As has been mentioned, the decompositicn of ethyl lithiun 
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proceeds much more rapidly and gt lower temperatures in the presence of 
titanium trichloride. At 55-100°C this reaction is very rapid. In experi- 


ments at these temperatures, 1 mole titanium trichloride caused decomposi- 
tion of up to 7 mole ethyl lithium (Table 3). The results obsained show 

that titanium halides catalyze the decomposition of ethyl lithium to ethylerm ; 
and lithium hydride. There are 1 figure, 3% tablen, and 11 reZerences: 

2 Soviet, 3 German, and 7 US. 


ASSOCIATION : Institut vysokomolekulyarnykh soyedineniy Akedemii nauk SSSR 
(Institute of High-molecular Compounds of the Acadeny of 
Sciences USSR) 


SUBHITT:D: July 11, 1959 
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AUTHORS: Kropacheva, YeeNes Dolgoplosks B-Ae s/020/60/130,/06/020/059 
Teopasponding Member AS USSR, BO1 1/8015 
Kuznetsova, Yo-M- 
TITLE: Investigation of the Rate of Addition of Lithiun Ethyl to, 
Styrene and Iso renetin the Course of the Polymerization 


process 


PERIODICAL: eee Akademii nauk sssk, 1960, Vol 130, Nr 6, PP 4253-1299 
(USSE 


ABSTRACT: The aim of this paper is to prove that the original organo~ 
metallic compound is not added at once to the diene monomer 
as shown by data of $.Ye.Bresier and collaborators Ref 1) 
The authors carri a out their experiments {in pure anhydrous 
argon at 250+300 » For this purpose they used a special reaction 
apparatus (Fig 1)- Samples were taken from the reaction vessel 
within certain intervals, and by means of them the amount of : 
the polyme” formad was determined 4s well as that of the Lithium 
ethyl which aia not enter the reaction. The molar ratio between 
lithium ethyl and monomer was 1/150 (with isoprene) and 4/100 
Card 1/3 (with styrene). Figure 2 shows the polymerization kinetics aid 
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styrene at i", figure 3} the same at 24° for isoprene. These 
data indicate that the addition of lithium ethyl to the monomer 
proceeds gradually in the course of the entire process of poly- 
merization. The polymerization of styrene and isoprene in the 
presence of tetrahydrofurane with which organolithium compounds 
form complexes was investigated in a similar way. For this 
purpose, solutipgns in heptane were used which contained 16% of 
styrene (at ~20°) or 20% of isoprene (at +25°), The curves 

III in figures 2 and 3 show the consumption of lithium ethyl 

in the course of the polymerization of styrene and isoprene, 
respectively, in the presence of tetrahydrofurane (1: 5). 
Curves IV show the polymer yield. They indicate the rapid 
acceleration of the primary act of addition of lithium ethyl 

to the monomer brought about by tetrahydrofurane. Thus, poly- 
merization is also accelerated. The "living" polyner chain 
thus developing remains capable of further growing during a 
long time, even if the entire lithium ethyl and the monomer ars 
consumed. Curven ¥ and VI (Fig 3) indicate that the polyneriza- 
tion process sete in with normal rapidity when ieuprene (20%) 
was filled up in heptane. The data set up by the authors sy 
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ASSOCIATION: 


with the concentration range of lithium ethyl between 0.7 and 
1% by mole (referred to the monomer). A considerable dependence 
of the rates of the primary addition act and the growth of 
chain on the association degree of lithium ethyl is possible, 
This degree decreanes with falling concentration of “he 
organometallic compound in solution (Ref 10). There are 3 
figures and 10 references, 8 of which are Soviet. 


Nauchno~i ssledovatel' skiy institut sinteticheskogo kauchuka 


im. S.V. Lebedeva (Scientific Research Institute of Synthetic 
Rubber imeni S.V. Lebedev 
—____Rubber imeni S.V. Leb } = ere grees 
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Corresponding Member, A ’ BO11/B017 
Kropacheva, Ye. No, Nel'son, Ke Ve ic 


TITLE: Cis-trans-isomerigation of Natural Rubber Under the Influence of 
Hydrogen Chloride and Ethyl Aluminum Dichloride 


69507 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, pp 830-832 (USSR) 


TEXT: The authors investigated the efZect of anhydrous HCl and of ethyl aluminum 
chloride on a benzene solution of natural rubber under conditions which had been 
described earlier (Ref 1). HCl was introduced as a saturated benzene solution. 

The microstructure of each sample was charactexzed by means of the IR-absorption 
spectra. The quantitative content of cis- and trans-configurations was determined 
on the basis of the band 840 em@1, Since, due to the HCl addition, the non-saturation 
of the polymer is partly reduced, the relative content of the links of each con- 
figuration was calculated in % of the double bonds remaining in the polymer. Table 1, 
and figures 1 and 2 show the results. Tne authors emphasize that the data of the 
relative content of cis-trans-links only characterize the qualitative picture of 
the process since the acovracy of spectroscopic determinations sensibly deoreases 
with decreasing non-saturation of the polymer. Since the solubility of the poly- 
mer is limited, it was not always possitle to compensate for the decrease in the 
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B 


number of double bonds by increasing the concentration of the polymer in solu- 
tions. Table 1 shows that ethyl aluminum chloride as well as HCl exercise at 
isomerizing effect on the polymer chain of natural rubber. The number of trana- 
links inoreases with the concentration of the isomerizing agent. In both casus, 
the isomerization is acoconpanied by a reduction of the non-saturation cf the 
polymer chain. In the caso of aluminum chloride, this seema to be mainly due to 
the intramolecular ring formation. HCl, however, reduces the non-saturation 


only insofar as it is addnd to the double tond (Fig 1). The amount of HCl added 
corresponds to the reduction of non-saturation of the chain, The non-saturation 


continuously deoreases with extension of the reaction time (Curve 1). In this 
connection, the relative content of trane-links (Curves 2 and 3), and the 
chlorine content in the polymer, increase steadily (Curve 3). Figure 2 shows 
that the isomerisation and the addition of HCl already start at -70°, «and 

that they considerably are accelerated in the case of a temperature rine. At 
60°, the totial content of double bonds, and of added chlorine, is only 62% 

of the theoretical content. This is apgarently due to the ring formation. The 
experiments of the authors show that under the described conditions clo-poly- 
butadiene/ is not sensibly isomerized. The high sensitivity of cis-polyisoprene 
to isomerization under the influence of ion Gatalysts is probably conneoted wit 
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the iso-structure of the chain. The easier stereospecific synthesis of cia-poly- 
isoprene as compared to that of Cis=polybutadiene is probably also due to this 
fact. There are 2 figures, 1 table, and 9 referonces, 2 of which are Soviet. 
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AUTHORS: Dolgoplosk, B- A.,, Corresponding Member AN USSR, 
Kropacheva, Yo. Ney Khrennikova, Ye- K., Kuznetsova, Ye. Is, 
and Golodovay K. G. 
TITLE: Polymerization of Dienes Under the Influence of Homogeneous 


Catalytic Systems Containing Salts of Cobalt and Nickel 
PERIODICAL! Doklady Akademii nauk SSSR, 1960, Vol. 135, No.4, PPPs 847-848 ¥ 


TEXT: The authors report on the considerable efficacy of homogeneous 
catalysts in the production of cis-polybutadiene from butadiene in benzene 
solution. The catalysts were hydrocarbon-soluble systems of cobalt chloride 
(concentration 0.005 - 0.01 percentage by weight, a8 referred to the 
monomer) in complex with pyridine or ethanol in conbination with alkyl-, 
dialkyl-, and trialkyl aluminum chlorides. Polymerization takes place al- 
ready at 0°C and 7.005 % cobalt shloride, the polyzer structure being in- 
dependent of temperature. The polymer yield rises with increasing concen- 
tration of the cobalt chloride, while the molecular weight of the polymer 
decreases. The polymerization rate is highest at a concentration of 0.01 %, 
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1/2 - 1/3. The role of the displacement reactions becomes much more con- 


butadiene the authors found, depending on the catalyst system (Table i X 
obtained with diisobutyl aluminum chiorde systems (97 4) and diethyl 


number of 1,2-members (up to 70 %). Cobalt salts of Stearic acid lead to 
an only inconsiderably deviating chain structure in the range of concentra- 
tions ensuring a homogeneous system, Polybutadiene produced in the pre- 
sence of nickel stearate has a chain Structure similar to that of cobalt 
Stearate, but a lower molecular weight. If iron benzoate and Stearate is 
used, the polymerization igs Considerably slower than with cobalt- and 
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nickel salts. The cobalt systems are also effective in the polymerization 
of other diene-hydrocarbons, especially of isoprene. There are 2 figures, 
1 table, and 7 references: 5 Soviet, 1 US, and 1 German. 
ASSOCIATION: Vsesoyuznyy nauchno-issledovatel’skiy institut sintetiches- 
kogo kauchuka im. S. V, Lebedeva (All-Union Sciertific 
Research Institute of Synthetic Rubber imeni S. Y. Lebedev) x 


SUBMITTED: August 22, 1960 
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AUTHORS: Reykh, VON, Tolgoplosk. B.A. Pinyakova, Ye. I., Kalaus, 
A Ye. ee 


TITLE: Properties of carboxyl-containing rubbers 


PERIODICAL: Referativnyy zhurnal Knimiya, no. 15, 1961, 600, abstract 
1577354 (Sb. "Vulkanizatsiya rezin radeliy® Yaroslavl', 


1960, 42 - 55) 


TEXT: Results of preliminary tests cf butudiene atyrene Ci 1-30 SK-1~- 50) 
divinyl and isoprene rubbers with additions of methacrylic acid are given. 
Rubbers from SK-1-30 surpassed the rubbers from CKC30 (SKS-30A) with respect 
to stability to pure-gum mixtures, thermal stability, resistance to thermal 
aging, widening of cuts, wear, and with respect to elasticity. Tarboxyl- 
containing isoprere rubber shows tha least heat release on repeated 
deformation [Abstracter’s notes Complete translation} x 
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iS .€b 6% B106/B101 
AUTHORS: Bogonol'nyy, Y- Ya., and Dolgoplosk, B-. A. 
a 
TITLE: Use of the reaction of organodilithiuna compounds with metal 


halides for the synthesis of polymers with a conjugate system 
of double bonds 


PERIODICAL: Akacemiye nauk SSSR. Izvestiya- Otdeleniye khimicheskikh 
nauk, no. 10, 1961, 1942 


PEXT: It is known that the reaction of phenyl-magnesium halides with 
salts of metals of variable valency yields almost quantitative anounts of 


diphenyl (Ref. 1: see below): C,H,MeI + ve"t! 50,8, - C,H, + Me™. It was 
65 6°5 65 


shown that reactions of this type do not follow the radical mechanism 

(Ref. 2: Wang Fo-sung, B. fi. Dolgeplosk, B. L. Yerusalimskiy, Izv. AN SSSR. 
Otd. khim. n., 1960, 469). %In this connection, the above reaction proved 
suitable for the preparation of polymers from the corresponding bifunctional 
organometallic compounds. Publications show that oligophenylenes can be 
synthesized by weact2on of orthod: lithium benzene with heavy-metal halides 
Card 1/3 A 
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(Ref. 3: G, Wittig, PF. Bickelhaupt, Chem. Ber. 21, 683 (1956)), tp 
Present authors altainod polymers with a condensed system of double bonds 
by reaction of p-dilithium benzene, p-dilithium diphenyl, and dilithiun 
tetraphenyl butadiene-+,3 with titanium, vanadium, and cobalt halides. 

The first two Tonomers were synthesized by reaction of equimolecular 
amounts of a Suspension of the corresponding dilithium derivatives in 
diethyl ether, hexane, or benzene with titanium tetrachloride or Vanadium 
Oxychloride at 20°¢. The polymers are thus obtained in the form of dark- 
yellow or brown powders partly solub:e in chloroform and benzene. The 
yields are 60 ~ 70%, Below 450°C, the polyphenylenes obtained are 
infusitle, and con%ain a crystalline frection, as shown by X-ray structural 
analysis. Reaction cf iilithium tetraphenyl butadiene -1, 3 with arsenic, 
antimony, and tin Malides gives the corresponding heteroderivatives of 
tetraphenyl cyclopentad: eno (Ref. J: see below}. It is shown that the use 
of titanium tetrachloride, Vvatadium tetrachloride, Vanadium oxychloride, 
and cobalt chloridg yields polydiphenyl acetylene {yie'd of up to 70%) 

of limited solubility ir. Chloroform. on reaction with vanadium oxychloride, 
the soluble fracticn is orange-colorei, crystalline, and melts at 220 -20%. 
The mean molecular weight as determined with the aid of thermistors is 
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1560 ¢ 4Q. The insoluble fraction cf polydipheny]l acetylene is almost 
colorless, highly crystalline, and melts at 390 - 4oo’C. All of the 
above-mentioned polymers give narrow electron paramagnetic resonance ae 
signals. Their content of paramagnetic particles per ¢ram 18 190 4g le 
which is in agreement with data published on polyphenylene and polydipheny: 
acetylene obtained by other nethods (Ref, 5: A. A. Berlin, Khiniya i 
tekhnologiya polimerov. No. 7 - 8 p. 129 (1960)). The present report 
ina “Letter to the Editor", | Abstracter's note: Complete translation. | 
There are 5 refers#neces. 2 Soviet and 2 non-Soviet. The two references to 
English-language publications read as follows: Ref. 1: H. Gilman, M. 
Lichtenwalter, J. Amer, Chem. Soc. 61, 957, 1959; Ref. 4: F. C. Leavitt, 
a. 0., J» Amer, Chem. 30c. 82, 5099 (1960). 


ASSOCIATION: Institut vyackomolekulyarnykh soyedineniy Akadenii nauk SSSR 
(institute of High-molecular Compounds of the Academy of 
Sciences USSE) 


SUBLIITTSD: July 14, 1951 iN 
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B10!/Bt47 
AUTHORS : Dolgcpiosk, Be. Acs Tinyakova, Ye- 1. 
——— ee 
TITLE: The present state of the problem of rubber synthesis 


(Synshesis of special-purpose rubbers 
PERIODICAL: Khimicheskays promyshlennost!, nes 17, 1961, 52 - 6C 


TEXT: This is a survey on laterature data concerning the synthesis of 

rubbers resistant to frost, gasoline, heat, heat and gasoline. and of 
polysiloxane rubbers. There are 4 tables and 78 references? 2€ Seviet 

and 52 non-Soviet. The four most cecent references ‘%0 English-language ‘ 
publications read as follows: R. 7. Buddulph, W- R. Longworth, P H- Z 
Plesh, Polymer, 1. 527 (1969); H. Kavai. R 53. Stein, J. Appl. Pols Scie. 7” 
4, 439 (1960); Chem. Eng. News, 38, 107 (1960); C. B. Pierce. Ind. Eng. 
Chem., 52, 785 (1960). 
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Free-radiical polynerizatien of ethylene. Part l: Kinetics of 
ethylene polyneriuation in 4 bensene and heptane solution. ‘Vysokom, 
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Saiyan /141/003/015/021 
Is. $170 3101 /B117 
AUTHORS: Piotrovakiy, K. 3+, Ivanov, A- P., and Dolgoplouk, Be Ass 


Corresponding Member AS USSR se 


TITLE: The role of compounds of metals of varying valency in the 
thermal stabilization of polysiloxanes 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve. 147, no- 3, 1961, 677-678 


TEXT: Assuming that the stabilizing 2ffect of ferric oxide and other 

similar compounds was due to a formation of stable complexes with the 

active centers of the siloxane chain, the authors studied the effect of 

oxides of Fe, Co, and Cu on the anionic polymerization of octamethyl 
ayclotetrasiloxane (cyclic tetramer). The anionic polymerization of the 
tetramer was conducted at 440°C under the action of 0.0074% ty weight of Xx 
KOH in No atmosphere. The initial product had a boiling temperature of 

64°C/4 mm He, ig = 0.9575. The tetramer was mixed with 107 by weight of 


Fe,0z» or C0203 or CuO. At regular intervals, samples were taken, 
weighed, dissolved in benzene, the polyner precipitated with methanol, and 
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dried in vacuo at 100°C. The following was found; addition of Fe,0,, 
Co,0 , or CuO completely inaibited the polymerization, also when the 


oxides were added at a later stage cf the process. This is taken as @ Xl 
proof that the presumed formation of stable -omplexes between metal oxide 
and active centers did really occur. This constitutes the basie for the 
stabilizing effect of metal oxides on polysilcxane rubbers a’ high 
temperatures. This also inhibits the polymerization process and the 
destruction process at high temperatures. A repert by M. Kuera, M- 
Jelinek, 2. Lanikova, Ke Vesely delivered before the International 
Symposium on Macromolecula: Chemistry USSR, Ne, July 14-16, 1960, Dokl. i 
avtoref, gekts. 2; 14960, p. 232, is mentioned. ‘There are 2 figures and 

6 references: 3 Soviet ani 3 non-Soviet. The three references to 
English-language publications read as follows: British Patent no. 656640 
(1950); US Patent no. 2558561 (1951); British Patent no. 647018 (1959)- 


ASSOCIATION: Vsesoyuznyy nauchno-issledovatel 'skly institut. 
sinteticheskogo kauchuka im. S. VY. Lebedeva (411-Union 
Scientific Research Inst-tute -* g-rthetic Rubber iment 
S. VY. Lebedev) 
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AUTHORS! Yermakova, I- Tey Dolgoplosks Bs A+» Corresponding Member 
AS USSR, and Kropacheva, Yes N. 

TITLE: Cis-trans jsomerization of the links of 1,4-polybutadiene 
under the effect of nitrogen peroxide 

PERIODICAL: Akademiya nauk SSSR. Doklady, V> 4141, no. 6, 1961, 


1363 - 1365 


pexT: The isomerizing effect of NO, and its dimer N04» of hexaphenyl 


ethane, and of three disulfides was studied on 2% benzene solutions of 
a) cis-1,4-polybutadienes and b) cis-butene-2 in glass ampullas. The 
content of 1,2 oF trans-1,4 links in the polymer was calculated on the basis 


of the intensity in the maxima 909 and 967 ars respectively, ef the xX 
infrared spectra (spectra taken by Z. De Stepanovs)- The change of the 
cis-trans forms of the butenes was recorded chromatographically during the 
process (by A. Ne Genkin). It has been found that jn case a) the cis-links 
of the polymer chain are isomerized to trans-links, i+ Ces the more inten- 
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sively the higher the NO, concentration. Thus, 23-9 mole‘s of NO, results 


in a polymer with 697 of trans-links. No jsomerization occurred at -50°C 
owing +o the tendency of no, to dimerize below o°C. Isomerization seems to 


ve effected merely by the NO, form. At +96°C ap well as at -50°C, no, is 


added quantitatively to the double pond. The resulting products are insolu- 
ple in 4 hydrocarbon medium. In case pb) similar results were obtained. 
With a lO, concentration of 6 moleyy 40% of cis-butene-2 4a converted to 


trans-batene-2 at 90°C within 2.5 hr- The reaction does not reach the. 
equilibrium state, because NO, is consumed by the addition. Neither hexa- 


phenyl ethane at g6 - 130°C nor aiphonyl-picryl hydrazyl at 20° and 60°C 
cause structural changes of the chain in case a). The disulfides decomposing 
into free radicals at 420°C (Refs. 1 - 4, see below) only lead to gel 
formation without jsomerizations one radical peing added to the double pond. 
It is assuned that the ysomerivation under the effect of RS’ radicals, which 
is described in Refs. 1 7 4, does not take place owing to their addition to 
the double bond, but only when an H atom is broken off from the chain. The 
mercarptan formed in stcege 4 takes part in the chain transfer} this results 
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Cis-trans {somerization.es 


the RS° radicals. Such an isomerization has to be 


in the regeneration of 
tion of the double bond: 


accompanied by @ migya 
~CH,-CH ~CH=CH ~CH=CH 

y + R8° \ + RSH -—> | + kS* 
~CH,-CH 1 ~CH,-CH 2 -GH,-GH, 


and 11 references? 4 Soviet and 7 non-Soviet. The 


four most recent references to English-language publications read as Xe 
follows: Ref. 1: J- I. Cunneen, F. ¥. Shipley, J. Folym. Scie, 36, 77 


559) Ref. 23 Je Ie Cunneen et ales Trans. Inst. Rubber Ind., 34> 260 


There are 2 figures 


1959); Ref. 3: J I. Cunneen, ¥. F. Watson, J. Polym. Scie, 38; 521 
(1959 Ref4: J. I. Cunneen, W. F. Watson, ib. 533- 
ASSOCIATION: Vsesayuznyy nauchno-issledovatel 'skiy institut sintetiches- 


kogo kauchuka im. 5. vy. Lebedeva (All-Union Scientific 
Research Institute of Synthetic Rubber jmeni S. V- Lebedev) 
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p110/B°0: 
AUTHORS: Belonovskaya: G. Pes poigopiosky Bo A+ Chernova. 2h D 
TITLE. Study of the oxidation of Til, in hydrocarben ani aqueous 
media 
PERIODICAL: deg a soyedineniyay ¥ 4, no 2. 9b. , 


pexT: A. Ne Nesmeyanov et al. (Dokl. AN SSSR, 95, 813, 1954) has shown 
that the oxidation of i(OR)s by oxygen proceeds via the free radical 
(OR) sTAO - The oxidation reactions of Ticl, by oxygen and perdropercxaaes 
were to be studied in connection with the polymerization with Zicee? // 
cataly3's- Colloids, 1 7 @ and @ - 10% solutions of TCi, in arsclut? ee 
CH OH with benzene, acidified with glacial acetic acid were yapidiy 

oxidized by oxyeen at 18 - 2o°c. In solutions of gin-1,4-polyisoprené Es 

and cin-1t,4-polyputadiene (II), this caused geep destruction of pesypers. 

and a decrease in intrinsic viscosity for I from 9.03 to 1.3: ana fer i! 

from 4.92 to 207s T7iCcl + AC ANH, was separated quring the oxidation of 
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7vicl with azopenzene 4n aqueous and hydrocarten solutions Tne complexes 


with azopenzenée nitro-b2nzene« aniline - and phencis. which can easily be 
yasned out with water, are garer-resistant+ and nydrely2? aftes proberiet 
storage only Tre reaction TiCl, + ROOK RO” + HOTIC? 43 


RC 7 AH ———P ROH s Avy CAB = solvent) takes pluc® with .gopropy) pennies 
nydroperoxtde - phus, 2% penzene solutions of IT and Il ar? emmed tr 
gtructuralized at 20°C. Ordinary anhibi tors of cha:n pidicsl proeeense 


and other oxidizers sphibit she atructuralization: In @ nome genecds 
aqueous solutions polyacryzost tril é 48 obtained in ~ 60% yreld at soc f¢ 
acrylonitrile in the presence of tsopropyt penzené hyd roperex +4? and Titais 


In aqueons solutions, jsopropy} penzene pydroperoxide reacts Pa a Mea 


a molar patio of '? 2 in tne absence of accepters of free rai. als. 
presence of such acceptors: the ratio of the pence ting components is 
reaction is stopped at wie 10° Se At » 20°C and with» % nydroperce%= ia 

i? 


solursicons 16-2: cH, (referred <0 nyaroperoxide) 18 separas ed. woe 23 RO” 


. : af 4 : ‘ : a 
the case 34 the presence ot acceptors: 65 - 1 o7 davme chee pneny~ aartes 
rarda cf 
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he reactions? 
sn the absence of acceptors: T 
23s 114M 


- CHa 
CH, 


(4) 
: cl 
4_ cou + sichy + Catta 00 4 HOTICls 
aie ie Hy 
Re: 
cH 
i ‘eric 2 w ie 4 HOTIC!s (5) 7 
do tic = Gatly— GOTH Fon Calis ; ; 
~~ \, 
a H Hs 1, 
Hs | 
Cty . : 
. + CH 
Call Joy = Celts COCH ++ CH Clly 
a 
eee re) 
norich; array: - ; 


vn carereen erence 
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are assumed to take place under the action of TiC1, with hydroperoxide, (5) 


and (6) ‘do not occur in the presence of aoceptors. There are 2 figures, 

5 tables, and 10 references: 6 Soviet and 4 non-Soviet. The reference to 
the English-language publication reads as follows! M. S. Kharash, A. Fono, 
w. Nudenberg, J. Organ. Chem., 16, 115, 1951. ’ 


ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR (Institute 
of High-molecular Compounds AS USSR) 


SUBMITTED: Novenber , 24, 1960 
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5 Ag3p B117/B138 
AUTHORS! Lyubetakiyy S. Ges pogoplosk, Bs hs? yerusalimskiys B. le 
TITLE: polymerization of ethylene affected by free radicals IIl. 


Polymerization of ethylene with the monomer ~ polymer oJ 
system in & non-homogeneous state 


PERIODICAL! yysokomolekulyarnyy® soyedinonly&». v. 4, now 4s 1962, 
533-559 


TEXT: The polynerization kinetics of ethylene was studied in the presence 
of azoisobutyrit acid dinitrile and benzene between 400-600 atm at 7O°C. 
The activation energy was determined vy additional experiments at 60 and 
go°C and found to be 1742 keal/mole.- At relatively low monomer conversion 
at 100-300 atm, the rate of polymerization has & first-order dependence in 
relation to monomer concentration. Here the dagreé of polymerization 
changes linearly with the monomer concentration. At pressures above 

300 atm, the dependence of polymerization rate and molecular weignt of the 
polymer on the monorer concentration shows & marke change after this. 

The degree of wolymerization does not change linearly with the concentra ticn 
The 2) of rate and degree of polymerization on the volatility of ¥ 
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ethylene 4s similer- At 400-600 atm, the order of reaction in relation to 
volatility approaches 4.9. In experiments of up +9 20 hr guration, gradus). 
increase of the molecular weight of the polymer and constant polymerization 
rate were observed. nis confirms the concept of vjive" polymer chains in 
polymerization. Their existence was proved by direat experiments at 20°C. 
The increasing moLeoutat weight clearly showed that the polymerization of 
ethylene at root temperature aoevelops further on “yive" polymer chains. 

The change of the dependence of degree and rate of polymerize tion observed 
at the peginning of the reaction at 300-400 atm is probably connected with 
the aevelopment of an active solid phase: The ageregetion of the growing 
chains, which ).ead8 to accumulation of the "live" polymer, plays & decisive 
role. The change of the polymerination mechanism petting in above 300 atm. 
results in 6 functional dependenc® of general form’ x f pol) = fy Le) 


where Ky 49 the constant of the rate of aggrogetion of "live" polymer 
yadicals, Pro! js the mean degree of polymerisations and (u| jg the moromer 


concentration: The deviation of the order of reaction jn relation to the 
initiator concentrations which becomes especially noticeable in the absence 
of the solvent, points to a change of the polymerization mechanism. The \ 
cara 2/3 | 
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order of reaction of 0.69 was ascertained without solvent, and of 0.53 
-0.58 in the presence of benzene (0.14-0.28 mole/1). The increase of poly- 
merization rate and molecular weight of the polymer observed in the presence 
of small ‘benzene amounts can also be traced back to the growth of ‘tlive” 
polymer chains in the solid phase. There are 6 figures and 4 tables. Tne 
two most jmportant English-language references are? R. Buchdal, Disc. 
Faraday S0C+, 22s 150, 1956; C- Bamford, A- Jonkinss M. Symons, K- Townsed, 
J. Polymer Scie, 34s 181, 1959+ 


ASSOCIATION: Institut yysokomolekulyarnykh soyedinenly AN SSSR (Institute 
of High-moleculér Compounds AS USSR)» Rauchno-issledovatal'ekly 
institut polimerizatsionnykh plastmass (Suientific Research 

Institute of Polymerization Plastics) 


SUBMITTED: March 10, 1961 
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AUTHCRS + Pinyanovas Yoo Tes polgoplosks Be hes Kuren'gines gq. be 
QTTLs: volyacrization under the sction of catalytic systens 


contaaniag cobalt oF tungsten carbonyls and diethyl) 
aluninun halide 


EERIODICAL: yysokomolexulyarny7® goyedineniyas ve 4, 10° 6, 1962, 
: . 528-634 


TEXT: The authors snvestigated the catalytic affuct of the precipitate xX 
forned when co(c0) , or a(CO)¢ dissolves 2m nydrocarpens are mixed with 


Ai (CyH5) 2° the following were polymerized with the cobalt comp..ex 
(ratio sarvonyi ¢ R AlCl a 1s 5): dsoprene (20°C, 2.5 hy polymer yield 
3155) » putadiene (50°C, 1.59 hts yield 25705 299 nr, yield 4073)» gtyrene 
20°C, 3 nts 39 .6;0) 5 gemethyl styrene BooC, 42 ars 47 2j2)9 and w-butene 
50°C, 46 hrs Ty) The investigation of the gtructure of butadiene 


porynerized with tne cobalt oF tungsten complexes gave the follcwing 
results jrrespectively of the temperature 40-50°C ) and of the ratio 
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carbonyl : 23,4101 (1; 2.5 to} 


trans-1,4 bonds, and 5-7Tyo 1,2 bonds. 
cobalt complex 
bonds, and {4-163 3,4 bonds. 
co(co), and ia(Ci Hs) gC showed! 


ratic Al : cl~i: 


gases ure releaged during 
CO with Al (CoH ):C2 is assumed, sin 
lithium and orgarionagnesium compounds. 


ana tne formation of sec 
OA1(R)C21 

fornula: CoCO*ALR,C1°* RGN 
“al (R)C1L 


There are 1 figure and 3 tebles. 


aSSOCIATION: 

of iHigh-molacular Compounds 
SUBNITTED: April 1, 1954 . 
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» 16): 85-87,2 cis-114 bonds, 5-6, 
Isoprene polymerized with the 


(20-50°C) contained 61-6272 cis-1,4 bonds, 22 
An analysis of the precipitate formed from 
ratio Co ; Al between 1 


1; ratio CO: Covi; ratio CoH, 


the foraation of the precipitate, a reaction of 
dlar to that occurring with organo~ 
The absorption of CO by AL(CoH,) 902 


~-amyl alcohol were proved experimentally. 


is suggested for the catalytic comple 
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s /190/62/004/009/005/014 
\ B101/B144 
| AUTHORS : polgoplosky B. Acs Yerusalimskiys Be Les Kavunenko, A- P.» 
\ or marryevay fe Ne ; 
TITLE: Polymerization of diene hydrocarbons unjer the action of 


orgunoma zne sium compounds 
pERIODICAL? yyaokonoLexuayornyye ‘soyedinen YO! ve dy nO Ss 1962, 13435-1357 


NEXT: The polymer izetion of butadiene (7s 2,3-dimethyl putadient (11)s 


ana chloroprene (111) by the system (C Hy oME - c HNal was atudied under 


the same conditions 45 that of isoprene described previously (vy sokonolex. 
goyed.y 29 541, 1960)- Reaults: (1) A solution of 25 - 30 molej I in hexane 
yielded _10% polymer with 717° 15% 194 ponda at 100 C- Under the same 

condiitionss II earn 4cfo polymer with 9TH 14 ponds. The polynerizatio 


proceeds more slowly than that of isoprene: The polymers are completely } 
soluble in benzene end have lost ~6-5,3 of their double bondss Jt is 
assumed, therefore» that an sot eguoLecular cyolize <40r accurse (2) The — 


polymerization of IZ in hexnne at 40 - 60¢ yielded up to 20j0. polymers 
The eae had linited solubility in benzene, ani the.r glass transition 
9 
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$/190/62/004/'009/005/014 
Polymerization of diene... B101/B144 


point was -46 to ~49°c. (3) The consumption of organonagnesium initiators 
during the polymerization of isopréne was studied. The content in Cube, 
‘ + 

liberated H,504 vas determined chromatographically. The continuous 

decreapbe in nitia“or- concentration and the continuous ircreese in 

molecular weight during the reaction suggest a consecutive organometal 
is. | Monomer addition to the C-Ng bond is comparatively slcw. 

e 1 figure and 4 tables. ° 


ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR (Institute 
of High-molecular Compounds AS USSR) / 
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SUBMITTED : May 20, 1961 
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| | /190/62/004/009/096/0"8 
. pi01/B144 

HORS! Kovalevskayes R, Ne, Tinyakoves Ye. les Jolgoplask Be. Ae 
TI LE: A study of neterogeneous catalytic systems on tae basis of 


cobalt oxides oF salts and organoaluainun compounds 


PENLODICAL: vysokonolakulyarnyy? soyadineniyas ve 4) 19 g, 19625 4338-134 


text: An exanination of the polymerization of butadiene oF ,;soprene by 
catalytic systems consisting on the one hand, of CoClos CoBros CoSO4s CoQ 


on the other hand, of AL(C 4, ) 902 or AL(CgHe) s in benzene showed the 


following results ( 4) The reaction takes place at room temperature. 
Polybutadiene contains Up to 907, and polyisoprene wp to 65 - 10 cis-1.4 
ponds. (2) Redox reactions do not occur between (G yi.) At er on the one J 


hand and CoCly» 500, Co,0, on the other hand. The amount of (CoH) ght 


in the mixture does not changes and gaseous compounds do not form yetween 
20 and gorc. The complex which initia‘es the catalysis ‘ras the composition 
CoG], ALR Hal or Go0! ALR Hal. (3) the system (C,H, ),A2 4 CoO is jnactive. 
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,A study of heterogeneous catalytic... B101/B144 


| The system (CoH, ) sal + Col, is active only in so far as diethyl aluninuna 


chloride is formed. Without monomers, the reaction followed the equation 
2Al (Col, ), + CoCl,-*2Al (CoH, ) 901 + Co 4+ mC He + nCoHy» where m +n = 2, 


Since the amount of resulting hydrocarbons is not affected by the solvents 
gasoline, cumene, arid a-methyl styrene, the reacticn of (UH, ),Al with 
y) 


Covl, does not pass through radical processes. There are 4 tables. 


. 
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; of-;High-molecular Compounds AS USSR) 
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AUTHORS: Milovakaya, Ye- Bes Dolgoplosk, Bs A+» Dol.gopol'skay4, Pole 
TITLE: Interaction of organoaluminua compounds with ethyl chloride 


in conneotion with the polymerization process 


PERLODICALt Vysokomolekulyarnyyé soyedineniyay: V- 4, m0. 10, 1962, 
1503-1506 se 
TEXT: A quantitative gtudy of the interaction between triethylaluminum 
(I) or diethylaluminaun chloride (II) with ethyi chloride in ectane showed 
that hardly any reaction takes place below 80°S. On nddition of benzene” 
‘ the reaction witn I was soarcely affected, but the reaction with Il 
became very datensi.ve; it resulted in the initially cdloriess solution 
becoming a yellow, and in demixing. The organoaluminum compound was 
completely decomposed and HCl] separated. Without ethyl chloride no 
, reaction occurred in the presence of eromatic solvents. Maximum 


reactions were obnarved at 20 ~ 50°C with molar tatios of 3 and 12 
between xylene and ..II, and of 2 between naphthalene and II, the ratio 
t : 
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13 as $/190 62/'004/010/007/010 
Interaction of organosluminum «++ 3144/3185 
1 et sy 
between C58. 01 and {1 being in both cases 28, The products obtained, 
‘ . ; 
CoHE AlCl, and AlCl,, are catioric catalysts. Tept:ary amine prevented 


any reaction of thia kind,’ since it is a stronget “complexing agent than 

the organoaluminun compound. Introduction of O.fymole of I per mole of fe 
II into the.system completely suppressed the reaption, since the V 
R,Al + RALC1 = Ro AlC1 equidibrium was snifted toward R,41C1, resulting 

in a reduction of cationic activity. This effect can be used to 

eliminate cationic processes when polymerization {s conducted in the 

presence of Ziegler catalysts, ethyl chloride, and aromatic hydroca>bons. 
There are 2 tables. 7 
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(Institute of High-molecular Compounds AS USSR) 
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es t atate of the problem of rubber synthesis. . 
ageee synthesis. Analele chimie 17 no.1:83-108 9 Ja-Mr 62, 
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pi01/B144 
15 92 Of 
AUTHORS: Breslar, Le S.», Dolgoplosk, Tle Ae, Corresponding Member AS 
USSR, Kolechkova, Me Fe) ana Rropechave, Ye. N. 
TITLE: Copolymerization of butadiene with isoprene under the 


acticin of complexes of butyl lithium with triethyl amine or 
tetruhydrofuran . 


PERIODICAL: Akadumiya nauk SSSR. Doklaéy, vs 144) nd. 25 1962, 347-348 


TEXT: cl 4 tagged butadiene was copolymerized with isoprene using the 
anionic complex catalysts Li-n-C,H, + N(CH.) 5 (1) and 


Li-n-C,H + (CH) ,c (Il). The molar ratio between catalyst and monomer X 


was 1:300, and that between complexing agent and butyl lithium was T0316 
Copolynerization was carried out at 20°c in argon. At a low degree of 
conversion, it was interrupted by cooling: to -70°C. The catalyst was 
decomposed with ethanol, and the unreacted monomer was distilled off 
together with the nolvent. The degree of polymerization was determined 
from the weight of the polymer dried in vacuo, and the number of butadiene 


Card 1/3 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000410810016-0" 


"APPROVED FOR RELEASE: 06/13/200 


ay es a 


CIA-RDP86-00513R000410810016-0 


g /020/62/144/002/018/028 
Copolymerization of butadiene «+. B101/B144 : h| 
links in the polynar was derived from the ol4 ncotivity. The copolyneriza~ ° 
tion constants were caloulated according to M. Fineman and 8. D. Ross 
(J. Polym. Scie, 5, 259 (1950)). At yields above 10%, the initial 
rononer concentration was corrected according to C. G. Overberger, D- 
canner, and E. M. Fearse (J. An. Chem. Soc., 80, 4566 (1958))- Results: 
jiith catalyst 1, the copolymeiization constant was vy " 3.6 for butadiene, b 
and Tr, = 0.11 for isoprene; with catalyst II, rm, 4.5, and Tr * 0.13. on 


rm 2.8 and T° (24% were ontained by using the Fineman-Ross equation to 


convort data of G. V. Rakova and A. 4. Korotkov (DAN, 119, 982 (1958)) for 
butyl lithium digaclved in n-aexane. Thue, the relative activity of , 
butadiene during copolymerization with isoprene rises as & function of the 
solvent; hexane <triethyl auine (tetrahydrofuran... These findings 
corroborate the assumption trat the 


o (tena (+) bond is polarized to a greater extent under the action of 
complexing electron donors. A comparison with data for R,Al-TiC1 , 


(r, = 1.0; ry * 1.0) and R,AlG1-GoCl, (x, + 2-35 7) = 1.15) proves the . 
oubstantial difference in antivity between Ziegler and anionio catalysts. 
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Copolynerization of butadiene os B101/B144 

There are 1 figure and 1 table. 
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TINYAKOVA, Ye.I.; ZHURAVLEVA, T.G.; KUREN'GINA, T.N.; KIRIKOVA, N.S.; 
DOLGOPLOSK, B.A. 
neni a 
Cation activity of components of complex catalysts. Dokl.AN SSS 
Uh 10032592595 My '62. (MIRA 15:5) 


1. Institut vysokomolekilyarny: soyedineniy AN SSSR. 2. Chlen- 
korrespondent AN SSSR (for Dolgoplosk). 
(Catalysts) (Polymerisation) (Cations ) 
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AUTHORS 1 Grechanovskiy» Ve Acs Dolgoplosks Be Ass Corresponding ldember 


AS USSR, ¥ropachevay Ye. Noy Podduonyy, I- Yous Sterensat, 
D. Yes and Karennikovas Ye. K. 


TITLES Distribution of molecular weight in atereographically regular 
polybutadiene polymerized under the influence of "cobalt" 
systems ; : 


PERIODICAL: Akademiya nauk SSSR. Doklady, V« 444, now 4y 1962, 792 - 794 
TEXT: Changes in the molecular weight of polybutadiene and in its distri- 
pution MK, were studied in relation to the monomer concentration and degree 


of polynerization. one polymerization was performed in a 10% solution of 
the butadiene in benzene, in the presence of a complex catalyst composed of: 
CoCl,+Co HOH and A1(iso-C ,Hg)2C1» the concentration of the CoCl, being 


0.01 % and that of the dibutyl-aluainua chloride 2% 88 referred to the 
monomer. The M, wall found using an ultra-centrifuge (rv 180,000 g), hexane 


‘and heptane in equal proportions veing thermodynamically almost ideal as f 
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Distribution of molecular weights... B101/B138 


a solvent, and the calculation being done according to S. Ya. Frenkel! 
(ZhTE, 24, no. 12, 2167 (1954)). Results: (1) With 20% conversion the 
maximum Mo came at about 245,000. This enabled the number average 


molecular weight i to be calculated as 270,000 and the weight average 
molecular weight M, as 320,000. (2) with 97% conversion M, was about 
90,000, XK, was 136,000 and ¥, was 265,000. Similar repults were obtained 
with the catalyst CoBry*CoH, OH. - Al(iso-C ,Hy) C1. (3) Stepwise addition 


of the monomer, each gucoessive portion thereof being added only after the 
preceding portion was completely polymerized, gave M = 55,000, 


: i, = 68,000 and H, = 180,000 for all of the successively polymerized 


portions. Conclusions: ta) The catalyst is fully regenerated and remains 
active for a long time (> 100 hr); (b) the reduced Mo. My, and WM. in case 


(2) is due to reduction in the monomer concentration when polymeria- 
tion lasts longer; (c) in case (3) two opposite tendencies compensate one , 
another: namely the tendenoy to higher M, through the catalyst becoming - i 
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diluted by added portions of monomer and the tendency to lower M, asa 


result of diminishing butadiene concentration; hence all portions show the 
same values of Moy Me and ye There are 4 figures. 
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15.990 | B106/B144 
AUTHORS ¢ Zgonnik, V. Noy Doligoplosk, B» Aey Corresponding Member AS 
USSR, Krapachev;~V- A., and Nikolayev, N. I. 


QUTLE! Some regularities observed in the yolynerizetion of putadiem 
under tho action of catalytic systeus containing cobalt 


PERIODICAL: Akademiya nauk SSSR. Doklady, V« 145, NO~ 6, 1962, 1285- 1237 
PSxXT: The authors studied the polymerization of butadiene under the ac- 
tion of 8 honogeneous catalytic, system consisting of & cobalt chloride - 
eens comp.ex and diisobutyl aluminum chioride, using 4 technique 

lready described (Vy:soko:.0lek. poyed+, 4, noe 7 (1962). dith ‘enzene 
is a solvent, temperatures between 5 and 50°C, and with contents of: 


‘ 
1.2 moies/1 butadiene, 2.1°10 2 noles/1 CoClyPYo» 1.5°10 : moles/1l 
‘AL(i80-C Hg) o¢2, the yield of volymer was y 40 jo Table 1 gives the 


mean values from several determinations of the polymerization rete and 
molecular weight of polymer. These correspond with & total estivation 
energy of 8.2 kcal mole. The polymerization rate at 20°C is dixectly 
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. 31 020/62/145/006/011/015 
Some regularities observed in os. B106/B144 

proportional to the monomor concentration between 6 and 2? move batadi-« 
ene on the one hand, and to the Coll Py, concentration vetween 9°1076 ang 


7.6*107° moles/'l on the other hand. The molecular weight of the polymer a 
is directly preportional to the monomer concentration. Experinents i 
showed that many molecules of polymer were formed for each molecule of 
GoClPy,. Chain rupture was found to De attended by a regeneration of 


| the active centers. Tire distribution curves of the molecular weights of 
: polybutadiene samples ‘vith a conversion € 10 % shoved that the molecular 
weight increases and tre distribution width decreases (H/T, changes fr 
; : 


So 2 Pox. 
1.05 to 1.5) wher. the 7001 Py, Content decreases. ‘hen using the cataly- 
tic systen GoGl ,Fy,-Al(iso-C 4H) C1, the distribution width of the molea- 


lar weight-was found to increase as polymerization progresses. There are 
4 figures and 3 tables, The Sn lish-language references ares G. J. 


a Pol. Sci., 48, 150, 221 1960); Mh. Gippin, Rubb. Age, 89, 602 
1961). . 


Card 2/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810016-0 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810016-0 


ag 
oo 8/020/62/145,/006/011/015 
Some regularities observed in ... B106/B144 


i 

(ssocration: Institut, vysoxonolekulyarnykh soyedineniy Akademii nauk SSS2 
(Institute of High-nolecular Compounds of the Academy; of 
Sciences UsSR) 


SUBMITTED: May 7, 1962 
Table. 1., Legend: (1) Tenperature, °C; (2) moles/om’*sec. 
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, B101/B144 
AUTIIORS;: Dolgoploeky-3..A., Corresponding Member AS USSR, 
“Tinyakova, Ye. I. 
TITLE; Polymerizat:iion mechanism of dienes and the structure of 


the polymer chain 
PERICDICAL: Akademiya nauk SSSR. - Doklady, v. 146, no. 2, 1962, 362-365 


TEXT; The effect produced on the structure of the resulting polymer by ‘ 
the following configurations of the monomer link at the growing chain end 
during the polymerization of butadiene and its 2~-derivatives is dissussed 

on the basis of previous publications (see below): 


mCH,-CX = VCH, -C"X ~CH,-CK ~GH,-CH  “CH,-C'°H ~CH,-Cif 
|= | & I l= l= i 
“CH, -CH CH CH-C"H, “CH -CX CX CK-C°H, 
i I . 
CH, CH, 
1 2 6 
cara‘})s (2) (3) (4) (5) (6) 
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Polymerization mechanism of ... B101/B144 


For radical and cation mechenisma, the configurations (3) or (6) assumed, 

for polymerization by alkali alkyls, the configurations (2) or (5). Free 

ions do not form when combined catalysts of the Ziegler type are used. yi 

The formation if 1,4-trans links fellows a cautionic coordination ' 
H 


V 


Gechadiea(ay ay and that of 1,2 links follows an anionic coordination 


\ 
mechanism aye, The former is suited for the polymerization «7 


cationic monomers such as vinyl alkyl ethers and isobutylene, the latter 
for the polynerizaticn of anionic monomers such as vinyl cyanide, vinyl 
chloride, etc. In the presence of anionic active centers, it is unlikely 
that the growing chain end raacts with double bonds in the chain itself 
to form cyclic side groups. Cis-trans isomerization of the links takes 
place in radical mechanisms, especially in the cationic mechanism of 
initiation. In anionic mechanisms it may occur under the action of a 
cation belonging tc the organometallic compound of the catalyst coxnplex. 
The investigation of these problems in Ziegler-type anionic coordination 
systems is important. The most important English-language references arc: 
Js Maynard, Ws Mochel, Je Polyms. Scie, 13) 251 (1954)3 Jo Kuntz, a. 
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Gerber, J. Polym. Sci., 42, 299 (1960); A. V. Tobolsky,'C. E. Rogers, 
Je Polyn. Sci., 40, 73 (1959); T. Ss. Lee, I. M. Kolthoff, KM. he Mairs, 
Je Polym. Scie, 3, 66 (1948). 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute. 
of Chem:cal Physics of the Academy of Sciences USSR) 


SUBMITTED: June 9, 1962 
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Nucl. Chem., 6, 86, 1960; Tet:cahedror., 8, 8 (1960)) fragments of the initial 
organo-aluminum corpound are ugsumed to remain at one of the ends of the 
polymer chain, which do not d.rectly participate in the chain growing 
process but which might be connected with the active centers. This scheme : 
may help to explain the incor oratior. of organo-aluminum compounds into ¥ 
the polymer chain and the posnible development of a cation type polymeriza-~ 
ticn process when an anion type C - 41 bond is present. This is an 
j{ndication of possible participation of ergano-aluminum compounds in the 
chain rupture. It is shown that, when the chain breaks as a result of 

- interaction between the active "cation" end and the inactive "onion" end, 
annular polymer molecules may sometimes form. In this case, the active 
center regenerates. The possibility of such a reaction ig revealed by 
the polymerization of ‘utadiene with Til, - R,AlCl, whereby a cyclic 


~, 


trimer is obtained in an almost quantitative yield. This may be taken as 
proof that the two carbon ende of the chain are oppositely charged. It is 
noted that the statement nade above does not exclude the anion type of 
som3 coordination systems, for example, organo-aluminum compounds and 
alkoxy compounds of titanium and molybdenum. The polymerization of these 
compounds presumably takes place via the 
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“) LAUPHORS 4 Breslir, L, 8., ahaa sic Kolechkova, M+ Poy 


REOpaunens Ye. 
} " hans Copolsmeriuation of butadiene: with isoprene under the effeot 
of +h complex organometalli«a catalysts : 


PERIODICAL! _ Tysokinolekulyarnyye soyodineniya, v¥. 5, ho. 5, 1963, 357-362 


.  TEXTs A oe was made of the copolymerization of butadiene with isoprene 
"under the effact of the heterogeneous system (I) from triisobutylaluminum 
‘. and titanium tetraqhloride and of the homogeneous syston (11) fron diiso= 
'. Dutylaluminum chloride and the ocbalt ety eae - ethanol complex in argon 
:’ atmosphere. Butadiene was tagged with so that the composition of the. 
7... ‘|, copolymer could be-deteimined from its radioactivity. With system I co- 
i. polymers were obtained ihe composition off which with ragard to the content ; 
(5 1 Of Ty2—, 3yd=, and 1,4*J.eoprene, trans-1,4 and cie+1 »4-butadiene links did 
not differ fron thy homopolymers. With aystem II .opolymers with increased 
os content of 1,2 linlis were formed. The copolymerization was proved by 
co. Comparison witia ® tiecharidoal mixture of the two somponents. For the 
ae a a 1ineat’ _aepeorenss of the oe tranuition point on the 
Card 1 
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" composition was observed, 1 inoreased from -1109C for 100% butadiene to 
f . -71°C for 100% isoprene. Also the @laaticity ourves showed only one minimum 
'. for the copolymars, whereas the mixtures had two tinimn corresponding to 
-'¢ . the content of the respective tro components. For systen I the relative 
“" activity of butediene (15) as well as of inoprene (ro) ie 1.0 + 0.05. For 


- | systen II r, = 2.3 + 0.1 and yp © 1.15 40,05. There are 4 figures and 
“5° 3 tables. : 


_» ASSOCIATION: Mauchno-issledovutel takiy institut sinteticheskogo kauchuka 

; im. S. V. Lebedeva (Soientifit: Research Institute of Synthetic 
—_ _* Rubber imeni 5S. VV, Rebedey) 
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TITLES New ways of syntiiesising rutber 
: os 
jSOURCEs Priroda, mM. 5, 1963, 30=35 . : // ae 
|nopre TAGS: Ois-polybutudiene, ois-polyisoprene, stereoupecifin polymerisation, 
water-emilsion medium, Folyure;nene, fluorine rubter, si-lioon-organio substance 


' ABSTRACT: Q0is-polybutadiene_ ‘eh rubber") and ois- ~Polyisoprone! SK rubber", 
‘analogous to natural rubltier in structure and properties) have been synthesized on 
the basis of catalytic systems of stereospecific action. SD, while inferior to 
Natural rubber ‘in strength and technological properties, considerably surpasses it . 
in resistance to wear ancl is equal to it in elas:io proparties, hence for use in | 
‘tires, Both will early tiecome the main kinds of highly elastio rubber for general — 

! SCs The stereospesific-polymarigatiion processes in hydrocarbor: solutions, partic- _ 
‘wlarly SKI and 3XD, are technologtoa‘lly complicated by high viscosity of the mediun 
and the great heat effect. of polymerization. Development of simplifying systems of 
polymerizing in water-emulsion media is most urgent. Polyurethane rubbers have 

= ————— 
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‘extremely high weer resistance, but have not yet been rroperly clevaloped due to 
‘great technological difficulties and high cost. To corivert polyethylene into high- 
:ly elastio rubber its structure has to be "ruined", e.g by introducing during 
‘polymerization a certain amount. of "foreign" links preventing crystallization, e.g. 
:25~30% propylene. Such rubber is very resistant to oxidizing aging at high temper-~. 
.atures, The valunble complex of properties, together with the availability and 
icheapnens of the raw material, make “his type very promising for various purposes. | 
‘Thus far there is no way to syathesise rubberlike polymers satisfying all conditions 
‘dmposed My the machine industry, jet engines, ‘intensiva radiation, etc. Fluorine 
-rubberslrith a carbon polymer chain, combining high heat resistance with chemical — 
‘inertness, have become important, The hydrogen atoms :in ethylene can be entirely 
‘or partly replaced by fluorine atoms, Polymerlzat:ion of these monomers produces 

, crystalline substances with a high molting point; lut they are essentially rubbers, 
.Bince their tenperature of vitsificatiion is below ()°, Thevag keh. problem . 
; of synthesizing rubbers oapable of standing temperatures ‘above 3 for ‘a jong 
time can be solved not only by new organo-elemental and inorgenio:pelsmers,/but al- .- 
:g0 by stabilizers’preventing ‘onddaticn and chain decay of polymers at high -tempera- 
: tures, og. high-temperature oddes cf iron, lead and certain other metals acting | 
'on products from silicon—vrgani.c eure eee Orig. hes 11 structural diagrams and © 


| 
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